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(54) MULTILAYER-STRUCTURED ACRYLIC POLYMER PARTICLE AND ITS COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer material which gives a resin compsn. excellent not only in 
vibration damping properties in the range of genera! living temps, but also in impact resistance and surface gloss. 
SOLUTION: This multilayer-structured acrylic polymer particle has a layer (I) in its inside and a layer (II) as the 
outermost layer, the wt. ratio of III being (60-40)~(95/5). Layer I comprises a copoylmer of 2~99.99wt.% acrylic 
ester and 0.01-10wL% polyfunctional monomer, and the main dispersion of loss tangent (tan 6 ) of dynamic 
viscoelasticity of the copolymer has its peak at a temp, of 0-40° C and the value of the peak is 0.1 or higher. 
Layer II comprises a copolymer from a monomer mixture contg 40~99wt.% methacrylic ester, and the main 
dispersion of tan d has its peak at 50° C or higher. 
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*U^A2. 5K13B**o*., 7 0°Ctr^4SLT^— tc 

ln-7f;H0 0ll^ y^^J/^ril-SOl 
? ? V ;l/»7 J J 1 . 511»*Jo^, 6 0 
#H*ttLfcfih ^^tyzKK^^AO. l 5H 
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^^4 0 * U ;l/gxf;b i 0 

Tn-hiD2^HWTiTLfc fl «T»7?£, 70 
4 CT\ £5K3 0#BKJ5*»!W\ ¥«#tfrB*2ftf:: 

^***iiS^#«[?<0^tt?g«2 5 0 rim7ft-3 
fto Ctl*-20 - Cfc2 4WB?*»LT«|?*/!:», 
«»»£E9fflU 8OTOJ»7KT30«E^Lfco £b 
id, 5 0TT?2BB«flEIOILT* 
£2^{**£7 [ A — 1 1 ^|f;, »&nfc»*tt©A- 

#ffofc 0 »6nftMJM*Rtf»fli«**«iatf2 

[0 0 4 9] (SSS^J2) «»H*T. 
«fttf»TD-h*«ILfcl*8iC, iS*6 0 01 
1SB> &^?LM'Ji:LTOXr7'J>Kth , J I >A2. 
SIIWjD^, 7 01Cktt]J»bT^-K:i8»S^fco 

8& 7 * y /l/^xf;b 5 MttRff * jr ^ U ;l/«7 U ;b 
0. 0 3M»*Jp*, 6 0»IB»*¥Lfc1i, 
V-BEtt^y^AO. 0 4llBf5*JP^TS^*BfIS6L 

* xic^/i/** y rBEK* U^ao. 3 aassfcin*. 
7^y;l/«^^;H 5 oai8Batf^**U;l/BE 

ry^o. 2i«8P*i«Tp- hi t) 2W/j>ataT 

0. 0 3O»*jtaAfcft. ^?^ 1 J;l/K^-?;L.2 01 
l»&tf7*U;mxf-;l/5l««B«:aTD-hJ:t) l 
WIHfr^TaTLteo WF«7», 7 0°CT\ $btC3 

ifr*87Lfc 0 S6nft7f ^❖x*o*Ji«ifil^r 
Hcja^OVlStt^aii 2 3 0 nmT'Jofc, ^tl^-2 
01Ct2 4»B?&9UT»||««fc«, ^ft^^KOhh 
L, 8 01Ca)J»7k7?3lHliJEi*Lfco ^b^ 5 0°Cr2 
HH«BE(6*LT, »J»»5RttO*Ji«ljai*(*3B^ 
[A -2] *'f§*: 0 ll?>nrcW^tt^0A-2^^^T7 o 

[0 0 5 0] (HB6(5'i3) «J¥*. ?SflJ 

■faifSSTP-hitt^Lftl^Stc, ?Sa7k6 0 0i 
Itf, a^?WkS'Ji:LTcDX77 1 J>KTNy71,2. 
5ll»*ta*. 7 0 - CtciDj»LTi^-tc:«ll«?*fc o 
-%^X\ [3Iiaft«c*Jl>T, ^*^U;b»^f;b3 6fi 

U;l/0. 0 4fiMgf5^tox, 6 o»Bfll#Lfc«, 
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tf + V^BfMfta'J^AO. 0 4 T«^«B 
3MM»*Ao*fc»> /*^y;t/&^/M 8 USER 

tt?Of iSttf itt 2 0 5 n mtfeofto 10 

U 8 0"C^»*T3|gi}E}*Lt, 5 0°CT2 

HIHWE«*LT. *i«»*«cO^JlflljfiS^i*K^ 

BftfciiJ3ett*aff»fls»**a 1 ar/2 t^t* 

[0 0 5 1] (XttM4) *-h^U-7tc3Sffl7k2 0 

oaass, n^>?e^ , j^A2iisgfs, □ h 

{j- V U^JU^;l/A7;U-rt: K^^^^-v- U- HO. 
2 6 7 118k x^U>v7 5>EggfSgZ:-fh'.J«5L 20 
O.lMSg^ SBHSB-R7 7j<SHSo.O 0 8*t», ?K 
•ft A V ^ A 0 . 0 4 BlS&tfRB* U ^ A I . 2 If 

;l/*O-tf>0. SEfigP^tox., S5t 3 O^BC^ifi 

8 1188& tf 7 *l> ;U2 SJigl5ar>tert- Kf 

)l ft -f% y 0 . 2 a*8B<Offl&*Si* 2 RflB/rttT 
«TLft fl BT«7tJL 7 0re, £b£3 0#f»KJS 
* ft fcc: £#«38LT16*« 

TJSSfittlSOnratfeofto Ctl£- 2 0 °Cfc: 2 

4Hj«i«aiLTJB«?*fta, »***woitiu so 

ftftLT, a*l»5R«©^li*5fi]i [A -4] 

BKatf»fls*s**x i a^2tc^To 

BRtflSTo- S*S6»LfcS&IStc, S'l<6 0 0 « 

i», &mutmt iT^xfZ'j >/»-^ h u ^ a i .s 

MSB* in*, 7 OTKJuS&LT^— »CjSA??-B:fc* # 
l^T, EISffiKfc^T, 7*y;l>»x*-/U 5 3.6.1 
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^•7y;b0.8l«nm, 3 0#ffl«j¥Lfc8L 

4BB$6L;fco 4B*FI8f*, ^^Dvh^7y-T^ 

nf:1^7f7 ^XIC^W+VIBS^'J 7A0. 

1S*&$ U 2 - 1: K d 8 li^^I&S) 

*SSTn-hJ:t) 2^W/>^T«"FLfc 0 »T*7». 
7 0*CT\ ^6^3 0#HRfS£tttt, £#lf*#r8« 

^^*O^JI«|Jftaft*tt?0 J Fi%tt : FSt4 2 8 0 niu 
tSoftc Cft£-2 0tt2 4B#flH?&aLT»*;£-£ 
fc», Slltt^ffiOfflU 8 O a C<a«W<T3 0ijfc#L 

0*»«JfiM*<»tt? [A -5] *?#fc 0 »6ftfcl»* 

[0053] (mime) s*»h»Ts ^ai 

ISP, a^?Lft^J^LTiOXx7 , J>K+h ) J^A2. 

5K*»*iwA, 7 o'cizmmtr ft-ic&mz^rc* 

^^T, NfflStc^^T, ^?^U;i/B^f-;l/5 0Ii 

U^0. 0 4fl^(iD^, 6 0»HJ»*Lfc». ^;!/ 
**yziBlE»* , J^AO. o 4Sas^to^.Ta^p ff i 

«I**7f 7*^tc^**V^.BIffllf*U 7A0. 3 

MJWP*iP*fc». ^**y;Hfc^^-;l/2. sasn, 
7^U;l/ixf;l/2 0li», ^ ^ 5 U ;Ug7 U ;l/0 . 
0 l S«Wfttf**4MJ;U8$nj ->^';U2. 5112(5?: 
«TD— hiO 1 ^HAHJ-TiBTLrc. «T»7S6. 7 

(c^t^vri^'J^AO. 0 3MM^^:i]P^Ac 
SL ^ * * U *)l< 2 0 filSRatfT ^ U ;U§5 n - 

^f-;l/5S«K*«Tn- KcfcO 2a*(H*^T»TL 
fee «T87ft, 7 0tT\ *5t3 0»HJfiC*« 
*«(*^fH««nftCi:*«ffiLTa$*«7L 

fifg(i2 2 0 nmT'^fto cn*-2 0°C^2 4^ 

S»*T?3lljJE^Lfco 5 0tT'2B«E^ 

LT, Jg^K^iffiaS^ltft? [A- 6] 

[0 0 5 4] ttbttffl 1 ) S*»H»T\ flt^Hs ^ 
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■ &tf?Lft?W 4: L T« F fy ;l>-N>-t? > x ;U * y B 

iS«S-efco &c*T\ WiaSfc: til 7£'J;UKn- 
1 8 0 SiSRStf ^ ? * Y /L/&7 7 ij ;K) . 101 

'J ^2*0. 1 5aa»*/lPAT*fi'*MI46Lfco 4BJIH 
?ST**7?&* 7 0°CT\ ?6lc3 0#l«5.rC*IJE^ * 

a * n fc c <h * hub l t b^* r t l t „ t# 6 

2 2 0 nmfSo/ic C n#- 2 G °CiC 2 4 fltH^Sl L 

Tigms-frfcft, fB*»*aoaiL, so°c.to^7kc3 
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* »M^£J1«£S£#«^ [B - 1 ] *»fc 0 f#<E> 

CO 0 5 5] (J±«M2) ^L-> h«tO^UX^-U>- 
*U-fy/U> Clf-;l/SSW* : 198 0%) -#'JX 

/^U^V^U^^n^^^iglltb : 2 0/8 0 
U V 7*b > 7d ^ tcfctt 5 tan 6 <D±»b3W \L- >? 
io flg:o. 9 ; Stf-^fB^^-rgJS : 2 5°C ; #yx* 

&*: 10 5°C) [B-2] £ffl^T\ T/UXdOBlUk: 

*&UWfili«5*«:a2fc:^-ro 

CO 0 5 6] 





H0WI1 


zsmi2 




fOfc«4 




3B*W6 






A- 1 


A-2 


A-3 


A-4 


A - 5 


A — 6 


B — 1 




2J1 


3/1 


2* 


2m 


2 if 


3* 


2/f 




75/25 


75/25 


90/1 J 


80/20 


80/20 


80/20 


75/25 


«( I )©Ta (X) 


25 


5 


15 


15 


15 


10 


-35 




0.43 


0. 32 


0. 65 


0, 48 


0. 42 


0. 40 


0.35 


•(H)oTa CX) 


84 


80 


56 


80 


105 


65 


84) 


Cnm) 


250 


230 


205 


150 


280 


220 


220 



from mKgmm&mm 



2009^ 6fi 8B iH) 1 3 :4 0/»ll 3 : 3 4/:£»#^4 8 0 1 5051 95 P 17 



(10) 



17 



WKffl 0-13 9 9 7 3 
18 





K3S0B 






WHOM 






B-l 
























102 


105 


65 


90 


95 


90 


no 


130 


?I»»M« (X) 


150 


120 


90 


170 


120 


150 


190 


890 


100^V^*XOtg/CH a ) 


49 


55 


45 


55 


60 


55 


48 


21 


«S CJ I S A) 


S2 


95 


83 


92 


95 


93 


85 


52 


m&Jte (tan <5) 


0. 41 


0. 36 


0.58 


0. 40 


0.38 


0.37 


0.09 


0. 87 
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77.2 


SO- 3 


79.0 


78.7 


77.5 


81.3 


79. 5 


76.7 


a 


0.2 


-1.6 


-1.8 


-1.2 


-1.2 


-1.7 


-1.8 


-1.2 


b 


6.9 


11.6 


12.0 


9. 5 


15.0 


6.6 


11.0 


8.5 




78.0 


81.3 


80.3 


80.0 


79.0 


81. 5 


80.3 


50.0 


a 


-1.2 


-1.5 


-1.5 


-1,4 


-0.6 


-1.8 


-1.5 


17.4 


b 


6.3 


8. 1 


9.2 


8.0 


9.6 


8.8 


10.2 


23.0 




2.7 


3.6 


2.9 


3.3 


5.6 


2.2 


L. 1 


352 




















7^>-? L 


7a. s 


79. 3 


78. 7 


77.8 


77.6 


82.5 


80.5 


77.8 


a 


0.3 


-0.6 


-0-8 


-1. 1 


-1.0 


-1-5 


-1.3 


-I. 1 


b 


B.7 


10.5 


11.0 


9.5 


12. a 


6.5 


9.0 


9.5 




75. 5 


77.3 


76. 3 


75.0 


77. Q 


80. 5 


78.3 


35.0 


a 


Q. 3 


-0.5 


0.5 


0.4 


0.6 


-0.6 


0.5 


26.4 


b 


10.5 


12.1 


13.2 


U.O 


13. B 


9.8 


17.2 


27.0 


AE 


5.5 


2.S 


3.5 


3.5 


2.4 


4. a 


8.7 


53. 8 



[0 0 5 9] 1 1 &&"2(Of^^5a^fr^i ^ 
(tan <5) <0{iSfr*#^ (0. 3 SL;i±) C^frfcSJlfi 

&mc2t>!t>x&n. as(j i s-a) *«r&f (9 5 
t77>^ mm) 1 1 omktomicmz&g 

( A E ) fr>h<*<. froSfj&*fettM^K;fc^T7' 
^>^B# (fflffi) £2 4ttHtt££>M(«:feti«gLit (A 

e) ^hi^ciiA^wfttttanT^siitwjs, 

-fi, tt«W 1 T't#6nfc£B«i£S£#*rRi. Si 

fre>Sf3e>frfc«J:?£g (1) Ktetf StffefclESi (tan 

mctM^m^mm (tan <5> coft^-'j>?< (o. o 
9) . mm&ffeft*+tt-?$>zzbtfm&* *n 
m (o ^mm^m-smi? t im% « ttetw 2 » h u 7 □ 

ffiiS»Hfc^sfeg (A E) ^<fnt*Joc tfrs 

[0060] (h#wj 7 ) ussff'j 1 t-i# p. n/c zmmm 

IpWj? ( A - 1 ) 2 0 SSSfi tABS (^-9- 
ffltlCk 0 2 2 0 TC1fji«L. ^ U -v h ftf S Zt\Z&-3 

x, ®ffi$imzwz a nbnrmmmmwj^xm 

[0 0 6 1 ] (ftffi{M8) 3SffiW3T'*5*ifc£gl*i6 
S£<**i? ( A - 3 ) 3 0 mm^t A E S $flg ( Wt 



20 -OVtttis UCL AXS SE4 0) 7 0SSSB££ 
-«J¥ttS»t 2 2 0*CT*iE«U ^U-v Htt^C 

[0062] mmm9) fmm4x%z>t\tc&mm% 
msim? (a-4) 3osia5fc*u*-#*-h 

(tt»t5«Mt#*t«. *7D>A2200) 7 0SSgP 

scttc^x. WEejRHi««ft. n^rmmm 
[0063] mmm 1 0) 5 T*t#e> n*:£gfl? 

(A-5) 4 0lWtX^U>-#'Jli 
-;ur;i/3-;i/±ts^f* (evoh) (irvuttS, x 

A-^E P — E 1 0 5) 6 OmSgBt : &~*Wttl«lfC«t 
9 2 2 OT^^U ^U y hfk-r^CirtC^^T, ttt 

[0 0 6 4] (it^J3) tan (50e-^fr#-T'fc 

t> , fro t:- * ffi* js-r fiStf 1 0 5 "CTf * a ^ ^ * 'J 

>m*^-7^;;U»>tf-;l/#«£(* (B-3) 20 
T) 8 0^SSI5i:*Z.lft#fctiatCJ:0 2 2 O a CT/g|* 

50 [0 0 6 5] (JtKWJ 4 ) tt«W 20 h U 7a y ^ftl 
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£rte(B-2) 3 0MMSt5>: A E Smm (-=F8G-*tY3> 
ttS, UCL AXS SE40) 7 OlIf^%l«?P 
fflflWCctt) 2 2 OlCTiBBU Mb* ^C^iCJ: 

[0 0 6 6] (tt««51 Jtttfll 1 T»?>nfc*IB«iS 
(aj*5fa{fc¥tt8L #7O>A2200) 7 01W5 
£Ci:*cJ:oT, ttnB«1ft«ff£:. »6tifc«fBgfi« 



(11) KfBB¥l 0 - 1 3 9 9 7 3 

20 

*T 0 

[0 0 6 7] (i±«W6) tan <5 CO fcf-*#¥-T7J5 
xf-;U-X*-U>#»*{* (B-4) 4 0lf^txf 
xM-;l/EP-E 1 0 5) 6 0aaaBfc*-tt»lH«k: 

*o 2 2 ottiiau ml* ot, 

[0 0 6 8] 
[S3] 









**toio 


























A-3 
A-4 
A-5 


20 i 

; 30 

1 
i 


30 


40 










£««fc*a<m^ B-i 

B-4 










20 


30 


30 


40 


E VOH 


80 


TO 


TO 


60 


80 


70 


70 


80 






















0. 075 


0. 108 


0. 087 


0. 180 


0 W3 


o. m 


C. 022 


0. 177 




2D 


25 


68 


N. B. 


8 


7 


69 


10 


g|tf (Xa/c 3 ) 


420 
15500 


37C 

usco 


320 
9800 


360 
10500 


660 

22000 


250 
5400 


310 
9100 


2S0 
9800 




O 


o 


O 


O 


O 


X 


O 


X 



c o o 6 9 1 ±fsa 3 ry -c h ms&j <0« 

co Tn. B. j li rffctBfL&C'j Ci^MtS. 
[0 0 7 0] S3K^T*g^A->6Hfl?>^fti;olC, 3U5S 
ffj 7 - l 0 tfe^«*»WJcse^ £«85&l&f**2?£: 

c^)) ©ffl*<**<^ (o. 07 5W±> 

(20kg • cm/cmKl) t«»6BWWt 
tc&tx, ttiKIFffitf r C»J 7&2C£*^Sffi7 l c^ttK 

S€r ii ii S * « S fsE ffl L T i tt«PJ 3 ~ 
6<oaScS8-Pti. 2 31CT?0«ft»a3!tftlcfe-tt«a* 

•5 (tt«W3atf5) *\ /-fV-yhWafitffii,^ 
k*'6»«W±ft^+#"?** (tk«#J3. 4 St/6) 

[0 0 7 1 ] (3»J l 1 ) *M'J 2 1?»5.nft*l« 
jfiS^tMS? (A- 2) 2 Q 7* Is'SfU 

(PBT) (*-5UttSk /v^-f-K L 2 7 
3 F H) 8 0M»fc*~«W¥tB«teJ:»J 2 '1 0"C cig 



30 «U hittSctlc^oT, ®mMf8.V>lZ'i" 

[0 0 7 2] (HSfiWl 2) **B!l6T»5nfc£WJI 
itft&fctii? (A- 6) 1 5SSffl5i:^ 1 J7"^U>xU' 
7?b-F (PBT) (^Wil. z^+f-K L 2 6 
3F) 8 5Sta5t£-i4^ft®ll£^ 2 4 OXITSfiii 

[0073] (jtRflfH 7 ) tmm i ti# 6 nrz $®®-& 

S&ttS? (B~l) 2 0SS3(5i:4<U7f-b>7 L b7 
^b-h(PBT) (*7l/m A->f-KL2 7 3 

fh) 8 omm%n£&-towihmic& t ) 2 4 o°ct?i» 

50 [0 0 7 4] (it«« 8 ) Jt«W 2 O h U ^ D -y * ttfi 
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2\ 

£f* (6-2) i sMBfciKy^uy^u?*^- 

h (P BT) <*5Utt8L /^+f-K L 2 6 3 F) 8 



(12) **BB¥1 0- 1 3 9 9 7 3 

[0 0 7 5] 
[*4] 
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XMKN12 
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20 
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15 










B- 
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20 






2 








15 






P BT 


SO 


85 


80 


85 














0. 055 


Q. 050 


0.026 


0. 054 








550 


620 


500 


550 








16000 


17500 


15500 


16500 




















L 






92.9 


930 


90.0 


90.1 




a 






-0.9 


-0-6 


-1.3 


-1.2 




b 






0.3 


i.o 


0.7 


1.5 




L 






01.5 


91. 6 


89.6 


85.2 




a 






-27 


-2.6 


-2.7 


-3.0 




b 






12.2 


14.3 


15.3 


20.3 




A E 






11.9 


13.5 


14.7 


25.9 




















L 






93.1 


92.9 


90.3 


90-5 




a 






-1.1 


-0.7 


-1-5 


-1.1 




b 






02 


0-9 


0.6 


1.4 


10B« 


L 






92.0 


91.6 


86.6 


S5.2 




a 






-0.7 


0.6 


2.7 


13.0 




b 






1.9 


23 


3.3 


21.3 




& E 






18 


2.3 


2.7 


42.9 



[0 0 7 61 *4{C^-riSSA^ffle)A^«J:-5K 
fett*fll*flMJ[ (>]) (0. 0 5 0W1) 

^afetiw«saft»cfctt5feg (ae) m^nt'bz 
Bflt- Be o ^usiifia t a aft 5 ^ s w jti-&* 

A"5>> »Hgttte*^+«-r-*5c: tubals. 



CO 0 7 71 

c»w<o«i*] j-xiotfco, *«wtj;tuf, mmtt 

T, -Hft03ESiaaMEHJC*jl,»Tfi»ftllSija'tt(IIA<»Jf 

40 



(72)^B/j# S£ ffij 



